Vesp@cenet document view 1/1 ^ — is 



<-Jr 

METHOD AND EQUIPMENT FOR MEASURING THICKNESS OF THIN-FILM LAYER BY 
CAUSING CONDENSER REFLECTOR TO DEFORM THIN-FILM LAYER 



Patent number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
- international: 



JP6042923 
1994-02-18 

LEDGER ANTHONY M 
HUGHES AIRCRAFT CO 



G01B11/06; G01B15/02; H01L21/66 

- european: 

Application number: JP19930129704 19930531 
Priority number(s): 



Also published as: 

j§ EP0572144 
11 EP0572144 



Abstract of JP6042923 

PURPOSE: To measure effectively the thickness of a 
semiconductor wafer by comparing a measured reflectance 
data with the reference reflectance data of a calibration wafer 
having a known thickness of the thin-film layer. 
CONSTITUTION: A beam 15 generated and collimated by a 
white light source 10, and a lens 16 is filtered through a filter 
17 of narrow band to produce a monochromatic beam 19. A 
lens 20 projects the beam 19 onto a wafer 24, deformed by a 
spherical vacuum chuck 70.A reflected light is returned back 
to a focal point 21 and passed through a beam splitter 60 to 
produce a beam 62. A lens 64 focuses a wavelength- 
dependent interference fringe pattern image onto a CCD 
camera detector array 31. Spectral reflectance of a 
calibration wafer having the known thickness profile of a thin- 
film layer is stored in a computer 36 and used as a reference 
for the comparison with the measured spectral reflectance of 
the water 24. A reference spectral reflectance data can also 
be obtained from theoretical calculation. 
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1 

^SJ;^ cc»et£ftWttoc J: rttt*©iiJEX 

t-/ . B58sai3e:Jss*s*5tm©frE^ l fcaofjEBuas 

ttDSSB. 

£kDJSQ©«««:fl* a n£f§3cil 3 Eflt<D$SE. 
BuE«l4©B*S3gr *»30S 2 EK<DSS«. 

[ «*s 7 ] mvftpmxg. ^ + * * #Kita u 
tm^e>»jss47, K2«5i^HuE«-*4©jB*s:B"rs 

a>6Jias£3 n, ME^?L^ot^(i^'^^«SoT^r 

•3. J^Kgi^WE^fttttWCDiaijrctftoh, fuE 
tW©«^HuEt**4©JB*^B-rs <fc ^CCfuE^?Ltt« 
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2 

£it*3I 1 E«<Z>«B. 

[ 1 0 ] B?EJSWT4^S3&iRtt &&S(7)ujm 
*fe143fe«ltc <£ o r BuEMSB^ffi *JIE;Wg*ft" 5 * 
tJE»*4<Da©«$3&sSJEattiiSfifl[) 1 r>(D 

KKxraw-rssfrE^a**. 
io ^sti/ctf-A*<cfrEee36*isaai"rs*s<!:. 
fits s hfc»ett tr - a* jEjsr afc*ccWE«»s h 

«*4©frE^ofcH©ft^ao*/WcsrEaiiisti 

^n/c$Mt'-A^i< l 0EMM)Sat. 

[ft i 2 ] we5*»«^ -f tiRW&itr s# 

1 1 EISOKIB. 
CBMSf 1 3] buE7 ^^*^-;u©*lsHE*5«J:a c 

S/cisbCCBtfElHllEoIfiEtt^ *Jb**^-Jl/S8BCCHill, 

«B^BPJ*-r 5HuE*e*s-t ^ 2 a ^ - 
1 0 IBiScO^^., 
30 [»3JS1 1 5 ] #fett^l*«Cc J: o r«TE*m©»© 

w»*ffi * mm r 5 , 

^©wessb 0 fe»<DifrEma«ffiecfii w- en/cM 

i. 

r * *S i «r A« 0 r t ^ S 39*35 1 EttOSiK. 
[«*^ 1 6 ] huE 1 ocDiMiR^fi/cigScO^^ilii 

40 li-5«3R5 1 5EKOSB1. 

[ i 7 ] Kftf-r ^> /c«>©frE*a^-t y * a > 
i Ettosa. 

*ji^trfi^3ti^»i»»a©mE-fe7 h*«wEJB©tm 

50 [»*?I2 0 ] WElt*ar4*S*s*C{cEttStift: 



JSI. 9iBJS<D8SH. 

K.fc orff 6nsg»*3H l SBOStl. 

[»*^2 2 ] HU5EJ:b«rS^S*s-€-C«:l2te3n/c 

&<Dmmm<D i o-c*£W3j&i i tstgo^. 

ft*Ci*^1fe*cTS«tt*»U 3mB&«**ftMI*' 
WIE Wf4©H© mTBBB?rap*5 J: »8ISiffij&> 6 , *s «fc O^mT 

[ M^m 2 5 ] $n^-<t H9iB»<Dtt**3&s > =3 

>^s^, i>riBSS3&s^ , ;=3>4s^gf3R^2 4iBi8© 
ca*>i2 6 ] m^^m^may v >^**->* 

tt ^ ti/cl? f BSfcl^ iP h CD luffBfl$»€: St-t T & ffl T 4 ^ 

fBfiaftfta^a^. 

n/c aft* s^gi. 
i^iBefe*^6o^m$n/c#fei4(D^^^T5f»riB 

$ tltc fcT- A tfUCEB $ ft/c^S i , 

ffirffi^JB b tc o - ^ oft *3ms cf3 c h? f Btaig s ft 

ffiTSB^U/c^ *-^N<7)HJ^ffi©OTSB±HD»^ffi© 
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Si. 

f*fBS«#»C#j£LTl>£ lfi©7 ff i>*JWb£ftfcffi' 

#iiff8B7 s ^^jwb?nfcU}**#«:Jti8-rs*ai* 

10 Aflt LTUI> i»3ft3I 2 9 IB i&commio 

c»3#s3 1 1 WBBS«bfcsat«*«wr«Fa«:tfc 

fciiT £3^205. 

fulfil Lfc:*? x -^©HuBa±BBDSP»ffiO««3!P6S 

»sn/cmriB»«i»^6ai8sn/t^-A*^Ts# 
Si, 

Itff BSM 0 fc&*H8 «rfS}W ET f BUUS 3 ft /c tr - A ft 
lBig©^g 9 

[ if 3#B 3 2 ] fu BE Jt«T £ #S# , 

Si. 

lugBS*IH#acc*fjS-r* l fflcz)rt;^;Wt3n/cft^i 

ux^stmm3 i tB*gcD^g 0 
iffiWL&msdsa&Ltcy x -^coitras^fficDfrrfB^n 

30 ^Mc7)$It^e)S^3n/cmffB^fe^lt^Cc^£n 
IBtgc^^ao' 

[ ti^^ 3 4 ) mzmmm^m:^ j^ak m$k<Dm 

^<^->«*}*e^-5BI*H3 3fBigco^a o 

40 if5ju^®^s^r{4a3nrc^tf^3 4Ib$scd$s 

^(D^^5Kftl©^3^sm^cDlulB-fe ^iLt 
«'Bc S n , IB« 3 ft. S lt3R5 3 5 f BiS<7>££® . 
Cff5R^3 7 ] HuSBibttrS^atcfec^rffifflStifc 
Sig^Sfe^-fe v h^BJSBtttsKOJlfcctcfflJfB'J* 

so e tifc/s 3 *$ * vSBe 3 n/ci$tttci^ur it- 
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% 3 ft £ »*3g 3 5 EtROSae. 
[»*^3 8 ] i?aJ*5<fcC/f*S|5Sffi*WL, ft 

sjes ^liraus J: tfasstas* * ft^ft wr 

s?E^&ifi»0j5ij<DJi©^ *$ 
<fc vmumfo<Dmmuwm& h %m 3 ft s <t 5 k , u 

mm $ ft/cTfeo tr- a i , 

tB» 5 ft /ci&fett<D7fc<D tr - a cc llffi 5 ft tcit<o tr - a 
5 ft fcigfettOTuCD milS tr— A (DM^m^ ^^gi 

"jiirE&^jstfftfc^ 

8Paffi)^6S«3ft. S*fSft/c#fett3feffl«c$SftS 

u 

3*>tc, iuias*ftfc z F*t*7 ';>t?^s^-->«**7^ 

t&ffi3ft/cME3^3ft/c^t4^ »;>^/^^->«{c 
*ttsvc o» * ffi^*«igf-r ^fute^ ^ ^ <t , 

Si, 

B9E«s*s-&sg»*7 y ^coguEf^ £ ^{t^ft/ctB^^ 
ur Et£3 ftrcSffij^^^- £ ifrjta^M^^ 
mtt m 5 corner 'v> zmiz ft /c tfcb &tt$$ l . guia** 

[«*^3 9 ] m&mzT&^&tim^?'-* y 

4 0 ] m&mffit&&m&* * ^ ©hue&uis 

fc#fet4co7fecofj la tr - a <z>«$ «s *36«-t± & S5ta*s * 

ess* o /c*stt*is*3» < *a*i t'-A^yy^ *j 

3 ft tcm&&<D3t<Dm la tr - a ^c{4^ $ ft 5 s»3R3s 3 
8iatt©tt«. 
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ffEi#*4<z>»<z)JS3tt^ 

m&gg& u tern <Dm u& & o'»SB*ffi^ e> s*t $ ft & m 
nm^mmmcj: ^ xun<omMLtcm<omtimmi 

Hfnas*fi/fci&*fffl*5w. 

c os^/css* s ft /cfi»*acD«rga»»«:«iai b , 

SKoOff StC*ti£Lrc^ 1 ScD^#itif?faf#6ft 
fcKftf 3 ftfctt*fa©BuialftU3 3 ft/c^£J±f2 L , 

san«ROHJia-fey hiBfria«tB3ftfc«Fa©j;t«tcs 
[ 4 3 ) mizmiomm zmz? s^f 

• S»*a*itt±r5^6ftS<fc5icSW3ft5J:^CC. » 
©JB«r^JK"rS^f"-y^ , **«0*rti-5WS?3E4 212* 
[»3»B4 4 ] fl(reft5ESStSCDB!rsat(r9»lS«KSH 

20 ori*s*ett©tt««*s*7iai3W»6ft-2><t5ccs» 

iat*»<C»l«r^JB-r 5 ^ v 4 2 tatgcD 

t^-7"£^k s«iatt*4©»©/»3*«fifaa«:sigs© 

l^l«5R314 2iBK©^ffi 0 
30 [ ft *B 4 6 ] B« EflS«r 5Xf-; . 

itria a&36©iKis 3 ft tr - ^mut l . 

S*t»*J«*fiOtW»3ft fc*6tt*»*^J5tr 5 

/c^ cc atais 3 ft a * tt»-r h^TW^ 
t*m*m4 staiso^rffi. 

4 7 ] BfEtm©*©^*^ 6 ft/c»3 is 

*3 6CC*fllO"CC^»*3B4 2EttO*tt. 
40 [MM&94 8 ] Ra<0«3<0««*WT4ttW©S!i 

SrE««OBE*D<D/» 3 tcteW i ttf4©HuE*iiJH©/» 3 

Sig^aofrrte-fe y h t LrwE»JS3ftfc/ss©i|f« 

*EtW 5^f^SS6 ^C^ffi L r t > *»3»B 4 2 E 

[ tt«9 4 9 ] WEflBWT S * 7" * 
com- tr - a cc o r fJE*moaJB U few cd^cdi? 

so ^Miax f v ^*^Wf40t«jEJ10^i*<OfuaJa®cr)/13 



7 

/c£ig{f -sf £ witZTis ZMtZ ft fcto *fl-sf * Jfc«T *> 

Ltcmfttc&mzti&tz m&m^&mtm tc *$ w s =2 
t-u> htBSfPfflccfc^T^jiEsnfc^tt^ y>^ 

fctf>«C«»<7>Sfc 5 <£r mifB^tt 7 V > i^* £ - >{& 
IBttS^CC J: ormrSB«f4CDJiC!>lSJiBBJ8BSffi±0^t^W 

u -c ir > s ms&i 4 2 1 m<Dyo& 0 

[0 0 0 1 ] 

»ncacj:or^^ >/ - mtmm/is y > 

(Si/SiO, /Si) WJft^aWt^i-^^OPW 

[0 0 0 2 ] 

Sffltcfe^r, WSfcKCS i/SiO, /Si K 

* ^»jfi^6^s*ift«»±<D^ y =1 > ( s o 1 ) 
ift^x-^i^nfn2o©i/'j ^> (s i) 

'MZ>1*®±©— BMfciiSR (SiO, ) v ^bASffig 

©»*4*i»J»flctm«:«ffi $ ft . X8© w*w ^ * t* 

K-f ? T-flHStcfcttS 2 y a>^^—j\<o 1 -oco 

SCcSfti. C©atSM<cWB», C^lv'Jn>^x 
-j\$>?>\,AtC <D^m<D is y n > SOU: 3 © A * & 2BB 
WfcK{fc4£C£. Cft^©£P H W<r^t£^3tt£ 
fca&CC, *ft(D , 5x-^N|feffi±(OC©^HM<7)^y 3>JB 

[0 0 0 3 ] 
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8 

V y n > » S CC *> C-f 5 §310 & Sf fc * iM3cr 5 ^ - 

^r>^«, ^©^fflij^^y^^/iAs^fgtf/jj^jSfiS 

±<D4>& < £ fc 4 0 0 <Difc.£cD$MT & C <h #3* L, 

[0 0 0 4] L/AiUtt^e, 3gfi7ff|RCOKa«WaW«: 
— j ^^©BJBUBO/SSOSJSitforiiS. Cft6£> 

fca&tctt^-isc^w^yxA^ifeesfieffl-rs. 

tr- a<d f > v cfc -3 r ^ 0 icXMft ss-ft 
cD/c^ic^ffi^ccffijE s n * ^ n tf * e * ^ . m&ftm 

*tt*p-rc<tiCcfcorso i^^^^-^^fflijov' 

y ^ 5 &±f*<DSJRJi * /7 / S J: 5 

±0— j ^CCtett SSOI ^ x -^CD^l-ffliJO-> y n 

^n««j»»rar* 0 , 'pu < t 4 0 0 co?pjj^*w 
[ooo5] *«?8©aw«. iiioiis ^iit 5 

[0 00 6] 

■r^^aE^ *-^ffifflrsc tie,*: ^xmm&mmT 
[0007] mm&v x -^a®o^naj±(Djs*f^ 
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[0 0 0 8] ^WtiSMl>fc»6tt*»tt, 0flx.tf^ 

iStt^ssa (CCD) ^^©tfttHgru-ficc-e-jve 

>XS/*f-AicJ:oTSItf>6*v cn6©S-««*HJP 

jcsr -5 c c d # j ? ttttssccfew £ 

i> $ o >3 £ -r -5 M c * n n id ^ 3 n tc v * - ^ 

[0 00 9 ] 2 *-^K|BT£S*S^»S a 
Hftj &it H * 5 t, *te*SlE ^ x - ^ offi^ ct J: ^ r f« 6 ft 

&$m<Dmi£fimc c ©ms-? * -^&ffi/B-r s c <t cc 

•tot, SiWSftfS'T-dHijElitccSeni. «<J;£3ft 
^tr^-^tctor^fStiS. ctDib«<oil?TK:[!t!L 

[ooio] *&m<D*<D{b<omfa 

[0 0 1 1 ] 

KiacD/c», s o i snk*^ ^ -^240Wpjjo-> y 

[0012] igfil W\ »36U>Xi2«riio"C^ny> 

CD tr - A isfcTBJKT S tc&ic&m \s > Xietc A*ff £ . 

^*-^24jiCc!a«3h4Ci4"5Iffitc-rsj:^tcja»? 
3ft5. Sl7feU>Xi2^^ r KfCfcoTaft 
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[0013] a&*i!H*5cfcO'ta*&U>Xi6tCJ:-or^J3E 
3 ft/ca* 3 ft/ct:'-- A 15(2, *»co^«*I*S3 0 
50t>^h O-AO— ji©»5C^i|S07 -r;U£l7tt 

JzoTx^* h;i/WccffijftSftS. — iSco^ -r;u^i7« 

HIE ^ ^ ^^*^-^sai80ja«^{aae3n, ^tut 

J&3ft£. C4i6©a«3n/c*fett3lMi9(Oiftfitt % 
5 0 nm7529 5 0 nmflDSBffl-CAS. {gig 
10 3ft/cbT-Ai5©jI8Sfc::fcC:f£:7 -f ^**-<-Jl/*gBl8 
OS««, PBPSPi4©7rffi^J:-3-CS2«>e)ti/tiBlltcJ: 

ft/Mcr*. 1 *t^m^{f #32«. 7^£;U[p]&g34c>tf 
T^^-r 5 >^»33±LrftMBTSJ:5CC7 

-r-^sgBisccj:^ Testis, cn^off-^oio 

-/;u^HW©BB>fi*^"r. *ft*fttM»sft*jiatt# 

Si9^#±cDt'-A^y'; ^eoccfat^ft, -eft^ft 
3 tiitm&mtM<D—$&6ii*m 2 ©a» u >X20 
20 (cisjwrssens. 

[0 0 1 4 ] »2©ta*|lU>X20jJ, C^2WiU 

>x2(X3[)«i^fficc*j^ 4 *2i*caai 3 titc&m&vmm 

2* + * * 70C0*afl!)*^tc^< *ti£T-5o ^®S2^ 

t">^70ti, ScSSI^^f^-tHCS O I ^x-y^24^: 

^ x -> f ^24^^, ^2 <Dffi& U>X20©^g21*-5lH*3t 
2^ + ^ 7CXZ>ft*^SE©*^2lCC^7&Sft«tlS*fe 

ttTlc^Cc J: o r mJtt 3 ti. 36R6i^2i* S m**^2i 
30 icj^MLr^3n^ 0 

Wciorsoi^x-^^T^ co*^> 
^23«, so i ->*-^243&s««rs»gi*a*a«f 

5o B2 4#HT5i, Bl 1 CCiR3n/c 1 o<D^ >T ?'<D 

^WT^. "^^ F^^^-TJU (bed of nails) " i L 
J^ZIK^*- h 76tJ. ^ *-^3&Sffl*75©±«CClR?i 0 

r r cf 6 ^ ct ^ oc ^- ^ - > 72 CD ^ 7 sTeUcc sea 3 n 

;uoffi^S<7)S*f =3 > ^ *jf3jsKr -5 ?c#>cc *^r- 
l^i. 2 5 $ y hJU^jB3-&ttwntf«cP>tti^ ra 

ffic. EI8. OO^^x-AlifiSi'J^-F^ 
50 ^T, ^x-yNOJ!C0^-r^iJii^D3-tf^^ e ^ 
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MiZ titc 1 S*(D«*BS3?iJt - ^ 77*5 J: £>' i ftommfxM 

[0016113 4#ffit5i . SEEKS * * ^70te 
-h76^<D7£-teX*fl«£T5. h 80**18 1 

tcKJK $ n/c(4at? ^ * - ^ 2 A&m&T z> «t ^> cc r? i t 

[00171 H2te<fcc;3©»ra2?-t y ^70(i t B 

HS^f t ? *84<Dj:9&*<0fft<Z>Sx-^J^K 

l^7L14»?4^D *v ^8«*. »LttW4^-X90K?g£- 
£n£ 0 H5*C7rj3ft5<fc5Cc. ^?Ltt«f4-<-X90 

KS^ + >^94^<DT^HzX*S*§^£K£#-- v 
92£,f£33T& 0 Wtt^att^D ? £88tt#X*«j8"C* 
£<D~C. * ^88CDSM86±CC{4^$n/c^^-^24 

?^ilffi86©ffi^gccSffi*c^b3ft£. c<3DJ:9tt 

K^i, h 923&5H 1 ^^3n/cX^3i<>^23CC 

[0 0 1 8 1 H6*#Rg-rSi. SOI^ift^x-^ 

24«, a«fl«jrBFSsn/c^HM(D^ , ;=i>»40, rtWJ(D 

—BMta*(SiO, ) 7 -f^UA42teJ:CJ f >'y3>'5 3 : 

-^s^44^{®o-c^^i^> ^?«iS"c*j5Esn 

Tl>£ 0 C W> K Y ^ ^«3tCi3oCD^S46,48,50 
ZBmL* 9WKDU »; =f>«40±iCA**-r*5fettS«3 

flS. Cn6©«»ffi46 i 48,5CXOS*t«Ftt«. SOI') 
— >^^24CDSJl40 t 42 ,44tCfc^ ^^f^O^SW^Tfe^Kl 

*j «t am%&)ft&(,cm < . c n 6 <z>«i*tetm» 40, 42 , 

44©RJR¥ (a) , /SSr^ (n) *$J:^«S%Stp. S 
O I ^-'MCMO-C, S i Oz «42©»iRS|E (a, ) 

(00191 SOI 9 *-;n243&*B 1 CD=£a 1 6Cffi0« 
SO I ^*-^24CD3|M46#K£3 1 i- ? ^<Dffl 

**s<o*^2i. certs so 1 ^*-^<oft**acD 
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V x - /\ ft£ 2 4<D 3 O CDttf4<D igFrffi 46 , 48 , 5CXD frl T'& 
<Z>**2i*cK» L "C K $ ti S#fitt3b»«c £ * *i 

flcSttT*^ y >^>** £*-^± 

Of-tnetO^ffliflMSttn, . a, . t x . n, . a, , 
t, , n 3 , a, CD*££6C<£ -?T&S£n& 0 SOI 
•5*-^*it©i|#»4i5i^CC4(5^S*fiCD*ga (n 3 . 

10 ffi'J<Dv"; 3>«<7>Jg«B (n, , a, ) tC^LA*. ffi^CD 
^JO^';=i>«©«S^iS»lSnii, fitgi^? (n 

>r ^ 4 ofg^r it air s <t c ^ »ncc <^ 
[0020J «»«ra«*SRr 

I O^^-^^CDH^iCfcCir, X^t^ h^UcD^^ ^5 y 

- ii^HM <d > >; =a > jb cd » 5 <d r ^ r cd ffi cc ^ 0 x it 

[0 02 HB1 *#«sr 4 i . iftSflcStt^^ y > 

tR»u>X2occ«fc-orta«3n. $4_hcD^-Ax^«; v 
^6cxD^r^ccf^^6n^ 0 t'-AX7' v 

U > X64CC^S(Dm« 3 n/c*fett3fe«61£7)S|5»62 

40 ei43fe«©ffil^B:3n/cSI5^62%*a!>-5. ^ ^ JU^^^ 

n/ciase3n/c*tS626c3Kstc&asn. sfft*s*i^ 

[0 0 2 2 1 CCD/7^7<*UlSru^3lJi(D»dftttff 

50 r ( ^n-enaafect^a <bsi4*j<ta sr 50KS^i' » 



(8) 



nmw-d - 4 2 9 2 3 
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^70. 84CC«L <, ^ftK^orafittfftt^*:? y > 
^ >* £ - > (, > £ J&fe14#«a* * ^ Hi 5 ^ - 26 

KKIJStl&CifcDjfi&C-rS. COS 7-261*. ^ 
*«g U > X 28D&¥ffiK: *5 t* S 2 5"C <> * £ « R JBXS 
^^27<Dft^S^ c f I ^25^{i^$n5 0 CCDJ;^ 

26tcj:r> , rfSiws:3ns. *»tft*SL'>X28W:ccD*7 

Eft 3^-7 *;U£i7Ccj:^T»§3ft5lHffi 
^n/ct:-A29Cc3S#(c{4^^^-5c <hcc^@$n^^ 

£"C&& 0 cc*st»r. ^/^a^-^^n 

y>7>^"lD, *7lcU>Xi2, mi<D2r><Dffl£l>>X 
16,20 fcctO'Kt^i^t^ ^ ;l/£*-f-Ji/i8*iBfftU M 

[0 0 2 3 ] CCD^y 7tfcWg7LW2ii©«fite# 

x y' y * £ cc @ W©3fc3*»^c i: o r i«4> L fc tf - a » 

*7 »;>t?A^ j: tr-A^^i; * 
[oo24j mszmm-rzt; atE±ccs«3ft/cc 

CQftj* 7*&tfJ2£7 \y A 31# S O I 9 * -^KftOttW 
52, 1 *t<D«i»^JR«Ott»Ss4*5 J: XI 1 *f©S?&5:&f 

4,56 tt. *ft^ftX2*+ v 2 70,84 <D*ffi74,86 ± 

©SlfiW - 2 77*5 J: (>*S«Sf*a® 79K J: -d r JBflE 

S2H77.79 te^tlhO$mfrt><Dmi$:^X-Z> 0 SO I 

\nm±x 
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*40 



* Cfte><DStt77,79 ©Bft«Od:S»0/cmai47fcfitCS* 

ft. f tiic i ort ne>«c c d 7Sfflg7 n 

itc&SKKC&RJ 3 ft*. SffiKJU^- £ 77t3:-> * 

W«r * * <fc 5 tcC C D<t^48WtT5 «fc 5 CCftffiT 
S. jSSftfcJr^CC, CC D^£^TLW3itf1g£fc©C 
C D SBR 57if> 6 3 ft * „ 

CO 0 2 5 ] m/Bl *#JBT*£. CCD^7M 
STU^3a±(cg^Sftsi6fiflcffi!t^F*7 y>^*£ 
10 CCD^y^30CCJ:^r}t6x.e)ft'5o S*f 

^^JUHlBB^ffiffltCjlor^ft-eft* 
^3ft/c?ffifi«c?¥ttT^ y>^A*->«K*fj£T* 
CC DMMST&fisZMtT&C iced: r£/?£3ft 

C Dtl^57CD^n ^tcbfc*ft#*¥*$3fcT * c <fc (c 
<£oT7j-ffi#«5J>Sft<&. SO I 2*-^24©#ffito*> 

20 ffiftSli«SO IISiE^^-^Oi^^^ffifflSft 

[002 6] *HM(D-> y n >IOI$ (t, ) 
a* . t, , n, *5£t>*a 3 ©ffi©{55£*5«fctfi«iffi3ft 

fcefe*ffi6c^or^sft/c#ett©*cc»jBbrii 

(t 2 ) CCOl^-Ctftoft. ^(D«K3e»CDflBe3&SiEl/ 
30 t^Tft^, — KfffffSftSi^S^S/cW-C**. C 

i . A, , •*• A , , t, ) ©-fe? hiflttSTS. Cft6 

<rms> Q> U * hBRtttStS-Ji-^ioWS 
<D^f'JS$ft/cSS*^^-^R. (A, , A, , - A 
. , t, ) itt«Sft5. 

[0027] 



J3-1 



t 2 )] 



1/2 



C<DJ y ^ hHjBcttft^ASOttKBJtcK^^Sft 
[0 0 2 8 ] ffiBCD«S3ftfc»BDea<0*»i(DK{b 



^7^-^liPa5±OOS i O a JB426D/5 
5 ( t , ) ©Sl8a©^JE*5 ic/i^ y = >®«r* ( n , ) 



50 ;i/SS**Wt, ©«3flr>ifil*-fe * McfflOT£/3E3ftft 



(9) 
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3 ). 4d<fcO'fflJf^ (n, . n 3 ) &&1>(£S i 0 2 H42 
©JH*f* (n, ) tej:t«*3 (t t ) cc«fc ^ rSfflS'ti 

So 

[0 0 2 9 ] ^HMO^U =i>H©/»3*»3ersm2(D 

y?-^6»jSSn, »J£T© , 5x-^N24<5:|3jDiljfit*:S8 
KSttS. Uc^-ot, gftiR**J J: C^JS9rm^5 J: C^^MBt - 

f#*E>n&„ cn^>CDX-<^ h;UKSt^«::3>fcr Jt -£36 
«csBttSti. SJSStifcSO I ^x-^24<DX^ Hju 

3e3x-^5S«:i!>tt< £6 5 0 0©g&Sj*fflJ<Di''; n 
5>y =i>Jl©/HS©4 0 0©*6D9J£€:?f 5gW«:j£t;*30 
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[0 0 3 2 ] *»?«©^WKH^%i!UB-&rtC±SaSi 



CE 



[H2] SffiKS* * * £(Di4«ig. 

CH3] ^x-^^^t-^SCC^d^S^MK^^i' 

[0 5] ^x-^*^^Steffi«:*5W-5^Ltttm<3E> 
16] SOl¥f^^w^SI©aAi. 

iH8] ^x-^K*oiimjcfciWTO©aBi«ffisfe« 

CDt&fP^T C C D # ^ ^asr L-r©?Ii 0 
[12 9] &<D&hftm<Di'Vzx>m&W>5:ft'Sr2>SO I 

^SltW&E ^ x - ^ <D¥-wm* 



CH2 ] 



(H3] 





[H5] 




CIO) 



6-42923 



[H 1 ] 
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[04] 




(12) 



nm^S -42 92 3 




